During the course of your research, you may be faced with mathematical problems that can not be solved analytically. Sometimes, computational methods may come to your rescue. The goal of this course is to enable you to implement them. The course provides an overview of some of the essential numerical techniques which are commonly used in the scientific enterprise. I will present a variety of examples from various fields to try and motivate the problems and their solutions.
1. whether the program works, i.e. whether it correctly produces the expected result, 2. whether the program is easy to understand and decipher, i.e. good programming style and documentation, 3 . whether the program is readily adaptable to other similar problems, i.e. modularity.
The assignment problems, however, will rarely be pure programming. They will usually involve an understanding part, which will weigh heavier than the program itself. For example, a flow chart may be asked for some programming assignments, which embodies the concept behind the program. More often though, it is the results of the programs whose explanation will be sought.
The program itself will be of little consequence; more emphasis will be on the interpretation of the results. All assignments will have equal weight and each one will be for a number grade out of 100. Instead of a final examination, the students have to do a project and will be graded based on the report. The project will be of your choice and should involve integration of at least three numerical methods/computational concepts taught in this class or three numerical subroutines in the text. The project should be approved by me and a short description of the project should be submitted before the Thanksgiving Recess (which means you have to start looking for your problem earlier than that). The condition for my approval will be based on the difficulty level of the project. An amount of work equivalent to a section in a paper is expected. You can choose to reproduce the results from a published paper. The report should include:
1. a short motivation for the problem, 2. the mathematical problem to be solved, 3 . the computational approach taken, 4 . the details of the methods used, 5 . the results and (optionally) their significance.
The project report due date is tentatively set to 7 Jan, 2008 and can be changed depending on the class consensus. There will be no midterm and there will be no classes during the reading period. The project grading guidelines are similar to the ones used for assignments. Additionally, the grades will also be based on the clarity of writing style used in the report and any additional confirmation that you can provide that your results are indeed correct.
You will be given two weeks for each assignment. Late submission for assignments is allowed with a 20% penalty provided the assignment was submitted before the graded assignments are handed back. Same policy will apply for the final project reports, where the ultimate deadline will be 13 Jan, 2008.
Discussions with fellow students, teaching fellows and with other faculty (including me) regarding assignments and final projects are highly encouraged. However, the assignment hand-ins and computer programs must be your own efforts and responsibility.
I will make extensive use of the course portal on http://my.harvard.edu for distributing and collecting homeworks, making announcements, etc. You should refer to the website for the most updated information. 
